The work presents issues of modelling water supply systems in the context of basic parameters characterizing their operation. In addition to typical parameters, such as water pressure and flow rate, assessing the age of the water is important, as a parameter of assessing the quality of the distributed medium. The analysis was based on two facilities, including one with a diverse spectrum of consumers, including residential housing and industry. The carried out simulations indicate the possibility of the occurrence of water quality degradation as a result of excessively long periods of storage in the water supply network. Also important is the influence of the irregularity of water use, especially in the case of supplying various kinds of consumers (in the analysed case -mining companies).
INTRODUCTION
The main task of water supply systems is providing recipients with water of adequate quality and with sufficient pressure. The systems vary greatly in terms of size, layout, way of supply, or the characteristics of consumers. Various percentage shares of water usage during a day are characteristic of the individual elements of spatial development [2, 6, 8] . All of these factors lead to the assessment of operational parameters characterizing a given system being so important, both at their design stage as well as over the course of their operation. Also important are calculations regarding the flow rate of water within the network, in which the assumed variant of mixing water flowing into the tank with stored water is important [5] . The obtained results ought to be analysed in terms of the risk of secondary water contamination in the network [10] . The possibility of modelling the parameters of water supply systems is provided by software programs, one of these being the EPANET program made available by the USA Environmental Protection Agency. Two water supply systems which provide water to consumers, who are diversified when it comes to the volume and irregularity of use as well as requirements regarding water quality and pressure, were subjected to analyses. Mining companies are the main consumers of water in the Lubin system, which also supplies industrial and service operations. Residential buildings in four villages with a total population of 2,900 inhabitants are also connected to the system. The Głogów system supplies water to approx. 66,500 residents of the city, as well as a series of industrial and service operations, and public utilities.
METHODOLOGY
Using the EPANET program, models of the analysed systems were developed. The program allows for both calculating hydraulic parameters, as well as those characterizing the quality of the water. It is applied to analyse networks at the design stage, but also existing ones and those undergoing modernization. The solution for heads and flows at a particular point in time involves solving simultaneously the conservation of flow equation for each junction and the headloss relationship across each link in the network. This process requires an interactive technique to solve the nonlinear equations involved [9] . Calculations of linear water pressure loss can be carried out using the EPANET program applying the following formulas: Darcy-Weisbach, Chezy-Manning and Hazen Williams.
The most commonly applied method in Polish conditions is the Darcy-Weisbach method [3] :
where: Δhl -losses of pressure on the length of pipe, m; λ -linear friction coefficient; v -average water flow rate, m·s 
RESULTS
The basis for calculations were models of systems developed using the EPANET program. Input data for calculations are: -a network graph (accounting for pump stations, reservoirs) -for nodes: elevation, volume and irregularity of water consumption, -for pipelines: length, diameters, roughness, local loss coefficient, -characteristics of pumps, -parameters of reservoirs and tanks. The analysed systems are characterized by a mixed layout of the network. In the Lubin system, the length of the water supply network is approx. 43,300 m, while the pipe dimensions range from φ 50 to φ 315. The graph comprises 72 nodes and 74 segments. It has been presented in Figure 2 . The length of network in the Głogów system is approx. 132,000 m, while the range of pipe diameters is φ 100 -φ 700. The graph comprises 898 nodes and 1,117 segments. It has been presented in Figure 3 . Using the developed models, calculations of hydraulic parameters and the water age in pipes were carried out in the EPANET program for both water supply systems. The duration of the simulation was assumed at 288 hours for the calculations. Ranges of pressure and flow rate at hours with minimum and maximum values of water use have been presented in Table 1 . Contours of water pressure in the Lubin system are presented in Figure 4 , whereas in the Głogów system - Figure 5 . 
CONCLUSIONS
The conducted analysis made it possible to assess the hydraulic conditions in the operating water supply systems. The carried out analyses allowed for establishing the values of such parameters as the pressure for all nodes as well as the flow rate and water age for individual segments of the network. The following conclusions have been formulated based on the carried out calculations:
-significant variation in the water use over the course of a day and hydraulic parameters exists in the analysed systems, with this resulting from the nature of water consumers, -irregularity of water pressure in the network is a reflection of the irregularity in water consumption, -the introduction of pressure regulation systems, making it possible to limit water losses caused by excessive pressure in periods of minimal water consumption ought to be considered, -industrial and mining companies are characterized by the greatest irregularity of water consumption, which is connected with the schedule of work shifts, -the carried out simulations indicate the possibility of the occurrence of lowered water quality due to it being stored in the water supply network for an excessive period of time. The developed models of systems can be the basis for further simulation calculations and for assessing the influence of planned changes on the level of selected parameters.
